Objective: The purpose of this study was to examine the clinical validities and efficiencies of the Child Behavior Checklist (CBCL) and the ADHD Rating Scale-IV (ARS) in identifying children with attention-deficit hyperactivity disorder (ADHD) in Korean community-based samples.
A ttention-deficit hyperactivity disorder, which affects about 3% to 5% of school-aged children, diagnosed according to the DSM-IV criteria, is a neurodevelopmental disorder characterized by inattention, hyperactivity, and impulsive behaviour (1) . ADHD is one of the most common causes of behaviour problems and poor school performance among school-aged children, and clinicians pay particular attention to this disorder because it is followed by various comorbid psychiatric disorders and can act as a source of continuous impairment in affected children (2) (3) (4) .
There are various instruments that assist in the diagnosis of ADHD. One of them is the CBCL (5), which was developed for the purpose of evaluating various aspects of a child's behaviour. This checklist is also known to be a valuable screening instrument in the assessment of ADHD (6, 7) . The ARS (8) , which is a behaviour-rating scale based on the DSM-IV criteria for ADHD, is another instrument that several studies have confirmed to be effective for identifying ADHD (9, 10) .
To the best of our knowledge, there have not been any studies that made combined use of the CBCL and the ARS scales to constitute an epidemiologic case definition of ADHD. Thus the purpose of this study is to examine the clinical validities and efficiencies of the CBCL and the ARS in identifying children with ADHD in community-based samples.
Methods

Subjects
With guidance from the school administration, 2 elementary schools from Gunsan, an urban community in Korea with a population of 300 000, were selected as representative schools with community mental health services for children. All the children attending these 2 schools (n = 1668) from the first grade to the third grade participated in the study. Informed consent was obtained from the parents, and assent was obtained from the participating children prior to inclusion.
The procedures used in this study involved 2 phases.
Phase I
The parents completed the parent versions of the CBCL and the ARS. The class teachers completed the teacher version of the ARS. The Korean versions of the CBCL and the ARS are known to have good validity and reliability (10, 11) . We obtained 1380 of the above-mentioned screening questionnaires (82.7%) from the initial 1668 subjects. Subjects included 702 boys and 678 girls.
Those subjects, with a T score above 63 with regard to the Total Problems profile or a T score above 60 with regard to the Attention Problems profile of the CBCL were identified as potential candidates for participation in the next phase.
There were significant correlations between the parent and teacher reports of inattention, hyperactivity-impulsivity, and total ARS scores. The cases in which the total scores of ARS were above the 90th percentile cut-off point in both the parent and teacher reports were identified as potential candidates for participation in the next phase.
After having evaluated all the questionnaires according to the above-mentioned standards, we selected 98 cases (7.1%) as participants in the next phase.
Phase II
We asked the parents of these 98 potential cases to participate in the detailed assessment of their children. We obtained agreement to take part in this phase of the study in 46 cases (46.9%). There were no significant differences in demographic characteristics between the participants and the nonparticipants of this phase. The children, together with their parents, underwent a detailed psychiatric interview, which was conducted by an experienced child and adolescent psychiatrist. The interview was performed blind to the child's CBCL and ARS results. Diagnostic assessments of psychiatric disorders, including ADHD, were made according to the DSM-IV criteria, with the K-SADS-PL (12) . The Korean version of the K-SADS-PL was standardized by Kim and colleagues (13) .
Statistical Analysis
To evaluate the discriminant power of the CBCL and the ARS in the diagnosis of ADHD, we examined the sensitivity, specificity, positive predictive value, and negative predictive value.
Results
Psychiatric Diagnoses
Of the 46 subjects (33 boys and 13 girls), 33 (71.7%) were diagnosed as having ADHD. Eleven of these had comorbid psychiatric disorders, among which ODD had the highest proportion (8 cases). Psychiatric diagnoses other than ADHD Table 1 ). The 90th percentile cut-off points in both the parent and teacher reports of the ARS resulted in a high level of predictive value (0.846). The highest level of specificity and positive predictive value were obtained when we combined the CBCL (T ³ 60 in Attention Problems) and the ARS (parentteacher total ³ 90th percentile) reports, with the values being 0.923 and 0.933, respectively.
Discussion
With regard to the association between the Attention Problems subscale of the CBCL and the symptoms of ADHD, some researchers reported that a T score of 60 was associated with the optimal level of diagnostic discrimination in psychiatric samples (14,15), whereas Doyle and others reported that a T score of 65 maximized both sensitivity and specificity in a school sample (16) . Conversely, Achenbach considered a T score of 70 to be the best cut-off score for the clinical range (5). In our study, a T score of 60 resulted in a reasonable level of sensitivity or positive predictive value in the diagnosis of ADHD. However, a T score of 70 as the cut-off score resulted in a low level of sensitivity (0.182). We can infer from these results that a cut-off score of 70 can result in many children with ADHD not being identified.
In analyzing the results of the ARS, DuPaul suggested that the 80th and 90th percentile cut-off points could be used for screening ADHD and that the 93rd and 98th percentile cut-off points could be used for identifying ADHD (8) . In our study, the 90th percentile cut-off points in both the parent and teacher reports of the ARS resulted in a high level of predictive value of 0.846. However, the sensitivity was only 0.667.
The highest level of positive predictive value and specificity for the diagnosis of ADHD were obtained when we combined the CBCL (T $ 60 in Attention Problems) and the ARS (parent-teacher total $ 90th percentile) reports, with these values being 0.933 and 0.923, respectively. We can infer from these results that clinicians or researchers can predict or even diagnose ADHD based only on the results of the CBCL and the ARS, especially when the 2 reports are considered together. In countries such as ours, where structural diagnostic interviews cannot be performed in community-based approaches owing to limitations in human resources and economic support, the above-mentioned criteria provide a clinically useful guideline for identifying ADHD.
The results of our study suggest that a combination of the CBCL and the ARS could serve as a rapid and useful instrument for predicting, or even diagnosing, ADHD in epidemiologic case definitions. Conclusions : Ces résultats suggèrent que l'usage combiné de la CBCL et de l'ARS pourrait servir de méthode clinique rapide et pratique pour prédire ou même diagnostiquer les enfants souffrant du THADA dans les définitions de cas épidémiologiques.
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